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In this paper we propose a new manifestation of strange quarks matter: strange crystal planets.
These planet-like objects are made up of nuggets of strange quark matter (SQM), organized in a
crystalline structure. We consider the so–called strange matter hypothesis proposed by Bodmer,
Witten and Terazawa, in that, strange quark matter may be the absolutely stable state of matter.
In this context, we explore the mass formula for absolutely stable strangelets suggested by Berger
and Jaffe in order to compute planets made up entirely of strangelets arranged in a crystal lattice.
Furthermore we propose that a solar system with a host compact star may be orbited by strange
crystal planets. Under this assumption we calculate relevant quantities that could potentially be
observable, such as the planetary tidal disruption radius, and the gravitational waves signals that
may arise from potential star-planet merger events. Our results show that strange crystal planets
may potentially be used as an indication to the the existence of SQM.
PACS numbers:
I. INTRODUCTION
The hypothesis the strange quark matter (SQM), i.e.
matter consisting of up, down, and strange quarks is abso-
lutely stable state of hadronic matter; has been proposed
by Bodmer–Witten–Terazawa [1–3]. If such hypothesis is
true it would have implications on cosmology, the early
universe, its development to the present day, astrophys-
ical compact objects, and laboratory physics [4, 5]. As
of now, there is no sound scientific basis on which one
can either confirm or reject it, so that it remains a pos-
sibility [5–7]. Under such hypothesis one could consider
that compact stars are, in fact, strange quark stars–self-
bound objects composed of strange quark matter, as op-
posed to traditional, gravitationally bound neutron stars
[2, 8–10]. Furthermore, in [2, 8, 10–12], the authors fur-
ther developed the concept of strange quark stars, that
is, objects consisting of a strange quark matter core sur-
rounded by a nuclear crust. They found a complete
sequence of strange stars that ranges from very com-
pact members, with properties similar to those of neu-
tron stars, to white dwarf–like objects (labeled strange
dwarfs), to planetary–like strange matter objects or
strange MACHOS. It was pointed out that the minimum–
mass configuration in such sequence is ∼ 0.017M, and
that such value depends on the chosen value of inner crust
density [11, 12]. If abundant enough in our Galaxy, such
low–mass strange stars, whose masses and radii resem-
ble those of ordinary planets could be seen by the grav-
itational microlensing searches [6]. Furthermore, the au-
thors of Ref. [13] performed a study on strangelets dwarfs
– which consists of a crystalline structure of strangelets
in a sea of electrons. In their work, they shown that if
the surface tension of the interface between strange mat-
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ter and the vacuum is less than a critical value, there
is, at least, one stable branch in the mass-radius relation
for strange stars. In this scenario, the strangelets that
make up the star are not self–bound, but have their sta-
bility guaranteed by gravity. In the work presented here
we consider self-bound strangelets as proposed in [14]
to build self–gravitating crystalline objects – in analogy
with White Dwarfs but with self-bound strangelets in
place of ions.
Furthermore, recently there has been great advances in
the detection of exo-planets - with a wealth of data avail-
able [15–17]. Recently, Huang [18] and Geng [19] propose
to use such data to search for strange matter planets (in
the context defined by [11, 12]) by analysing two possi-
ble observational signatures: the tidal disruption radius
and the gravitational waves (GW) emission from binary
systems composed by a host compact stars and a strange
planet. They identified candidates of SQM planets by us-
ing the following specifications: very small orbital period
(≤ 6100 s), an orbital radius smaller than 5.6× 1010 cm
and, possibly strong GW emission by strange planets
with masses ≥ 10−5M. The idea is that, if any of
these planets are, in fact, strange planets then, due to
their strange-matter properties (increased compactness,
for instance) their observational signatures should also
be different.
In this work we follow in the footsteps of [18, 19], by
searching for signatures of strange quark matter in the
observed data of exo-planets. We consider, however, a
somewhat more sophisticated model for strange quark
planets, one which resembles more the actual structure
of a planet. We recall that in the original proposal,
strange planets were in fact very low mass strange stars
(the order of a few Jupiter masses), with a small seed
of strange mater in its core and relatively large nuclear
crust extending all the way to the surface. In our model,
as it will become clear, we consider the possibility of
strangelets forming a crystalline structure, such that, as
in a white-dwarf, the objects is supported against grav-
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2itational collapse by the electron degeneracy pressure.
Differently than in a white-dwarf (or the crust of neu-
tron stars), in our proposed model there are no ions, but
rather, strangelets. Such objects could be formed in the
same process that hypothetically generated the compact
star host (in a supernova, or stellar merger event, for in-
stance) with the high density matter giving birth to the
high-density strange quark star (composed of homoge-
neous strange matter) and lower density lumps, giving
rise to crystalline strange planets. Our work differs from
that proposed in Ref. [13], in which we consider that the
strangelets are self-bound.
This paper is divided as follow: in section II, we de-
scribe the microscopic model for strange crystal planets,
based on the generalization of the Berger–Jaffe [14, 20]
mass formula for the strangelet, including the curvature
term– from which we can calculate the equation of state
(EoS) of strange crystal matter. With the EoS in hand,
we compute the structure of the strange crystal planets
by imposing the appropriate hydrostatic equilibrium con-
ditions. This sequence of like–planet objects is shown in
section III. In section IV we look at the orbital properties
of strange crystal planets and discuss possible observa-
tional implications. In V we explore the possibility of a
strange solar system and describe the main signature of
the strange crystal planets in a solar system. Finally, our
conclusions are presented in Section VI.
II. MICROSCOPIC MODEL
According to the SQM hypothesis, matter composed of
roughly equal numbers of up (u), down (d) and strange
s quarks may be more stable than ordinary nuclear mat-
ter [1–3]. Farhi and Jaffe [27] have shown, within the
framework of the MIT bag model, that for a wide range
of parameters (αc - the strong coupling constant, ms,
the mass of the strange quark and, B, the bag constant)
strange matter could indeed be absolutely stable. If this
is indeed the case, strange quark matter may be man-
ifested in a wide range of “sizes”, ranging from small
nuggets with small baryon number A – analogous to nu-
clei – all the way to bulk matter with very large A -
analogous to neutron stars. Based on this idea, Berger
and Jaffe [20, 27] derived a mass formula for drops of
strange matter – in analogy to the Weizsaecker mass for-
mula for nuclei. Later, this formalism was generalized
by the authors of ref. [14, 21] - that have included a pa-
rameter c to take into account the uncertainties in our
understanding of surface effect. In this work we make use
of these results. For our study we have set ms = 150 MeV
for strange quark mass and the bag constant is set such
that the energy per particle in the bulk limit is 0 = 890
MeV (B1/4 = 147.68 MeV). Furthermore, the parameter
c may range from 0.6 to 1.0, and expresses the uncertain-
ties involved in the curvature and surface contributions.
For our choice of parameters, the mass formula is given
TABLE I: Properties of some strangelets from eq. (1) with
c = 1 and 0 = 890 MeV.
Label A Z E (MeV )
Stra1 50 5 4.6721× 104
Stra2 10
2 9 9.2182× 104
Stra3 10
3 50 9.0148× 105
Stra4 10
4 174 8.9462× 106
Stra5 10
5 432 8.9199× 107
by
E(A,Z) = 0
{
A+ c
(
0.097A2/3 + 0.32A1/3
)}
(1)
where
Z = 9.7A1/3
(
1 +
96
A2/3
)−1
,
(2)
In analogy to the nuclear mass formula [14], we can
interpret the terms in eq. (1) as: 0A is associated with
the volume energy, the second is the surface energy and
the last is the curvature term.
Using this mass formula, setting the curvature factor
to c = 1 we have calculated the properties of several
strangelets - covering a wide range of masses. In table I
we show five strangelets chosen for this study - with mass
ranging from 104−107 MeV. One can clearly see that, as
expected, strangelets with higher A have larger masses.
Furthermore, the Z/A ratio is small relative to ordinary
nuclei as strangelets are less charged (due to the presence
of the negatively charged strange quark) [28].
Once we have calculated the strangelet masses, we
use a simplified Wigner-Seitz model, in analogy to the
calculations of the crystal crust of neutron stars, and
white dwarfs [26]. Thus, we consider a crystal struc-
ture of periodic spheres, in which, each cell of radii
R consists of a strangelet residing at its center, sur-
rounded by an electronic cloud. Each cell will contain
the amount of electrons needed to make it electrically
neutral [23, 26]. Thus, for a given density ρ, the electron
density is ρe = (Z/A)ρ, where A is the mass number of
the nuclear species and Z is its atomic number. We can
then calculate the contribution of the strangelets, lattice
and electron gas, obtaining then the energy density and
pressure given by
(ρ) =
ρ
A
(
E − Zme − 9
10
(Ze)2
R
)
+ e(ke), (3)
P (ρ) = Pe(ke)− 3
10
(
4pi
3
)1/3
Z2/3e2ρ4/3e , (4)
where E, is the mass of the strangelet, e, is the charge
of electron and, e(ke) and Pe(ke), are the energy den-
sity and pressure of electrons, respectively [26]. The left
3hand negative term on eq. (4) is the lattice contribution
to the total pressure. Furthermore, the third term on
eq. (3) represents electrostatic correction to the total en-
ergy density. The equation of state of such matter is
shown if fig. 1, where we show the pressure as a function
of energy density for the EoS associated with each of the
studied strangeletes of table I. Such results show that the
crystalline matter proposed in this work has relatively
low densities and pressure (in particular when compared
to other works dealing with strange quark matter [13].
Furthermore we see that the smaller strangelets crystals
are associated with “stiffer” EoS– which can be under-
stood by the Z/A ratio that is much higher for smaller
strangelets, thus leading to denser electron gas - thus
with a significantly stronger contribution to the pressure.
III. STRANGE CRYSTAL PLANETS
With the complete description of the microscopic
physics (both of the strangelet and of the crystalling
strange matter) we now proceed to determining the
macroscopic properties of self gravitating objects. For
this study we will consider spherically symmetric geom-
etry, whose metric is given by
ds2 = −e2Φdt2 + e2Λdr2 + r2dΩ2, (5)
where Φ and Λ are functions of r and, dΩ2 = dθ2 +
sin2 θdφ2. With the aid of Einstein’s equation and as-
suming that the matter is a perfect fluid, one gets the
Tolman-Oppenheimer-Volkoff (TOV) equation, that rep-
resents the hydrostatic equilibrium equation for a spher-
ical body [24, 25], given by
dp
dr
= −m(r)(r)
r2
(
1 +
p(r)
(r)
)
×
×
(
1 +
4pir2p(r)
m(r)
)(
1− 2m(r)
r
)−1
, (6)
that needs to be solved in conjunction to the mass con-
tinuity equation,
dm(r)
dr
= 4pir2(r), (7)
for a particular, EoS P = P (). We now employ the
EoS developed in section II, for a strangelet crystal con-
figuration, to obtain the macroscopic properties of such
objects. Since we are considering a solid, fully crystallize
object, we found it appropriate to name them crystalline
strange planets, as to differentiate them from previous
models of strange planets (in which strange quark mat-
ter is not crystallize - but present in bulk, at a small
region in the object’s core [10–12, 29]).
We are interested in the macroscopic properties of the
planets, namely mass and radii; this is possible from the
solution of TOV’s equation, and equation of state given
by eq. (4). This system of differential equations is nu-
merically integrated for a given central energy density
c from r = 0 to r = R where the pressure vanishes,
p(R) = 0 (planet’s surface). Hence, we obtain the radius
R and the gravitational mass M of the planet.
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FIG. 1: Equations of state for strange crystal planets made of
different strangelet labeled as “Stra” from Table I and Eq. 4.
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FIG. 2: Mass versus radius of the strange crystal planets for
different strangelets from Fig. 1.
The family of Strange Crystal Planets is shown in fig. 2
where the gravitational mass as function of radius is ex-
hibited. Given their low mass - and their planetary na-
ture - the mass is given in Jupiter mass units. The results
of fig. 2 show that, as expected, stiffer EoS leads to more
massive planets whereas softer EoS yields lighter objects.
An interesting result is that, contrary to what one would
expect, heavier strangelet crystals lead to lighter plan-
ets. The reason for such behavior was already discussed
– heavier strangelets have a smaller Z/A ratio, thus they
have a less dense electron gas surrounding – which yields
to less pressure and hence lower masses.
4IV. ORBITAL PROPERTIES OF STRANGE
CRYSTAL PLANETS
Previous studies have tried to establish a possible con-
nection between Strange Planets and exoplanets – look-
ing for possible aberrant behavior in observed exoplanets
as possible evidence for strange quark matter. In here
we follow on the footsteps of [18] and [19] - and deter-
mine relevant properties associated with strange crystal
exoplanets.
The first possibility we explore the orbit of exoplanets.
Since strange planets are more compact, they can sur-
vive in closer orbits, where traditional hadronic planets
would be subject to tidal disruption: when a planet or-
bits around its host star, the tidal force tends to tear the
planet apart, but it can be resisted by the self–gravity
of the planet when the two objects are far from each
other [30]. The critical distance, i.e. the so called tidal
disruption radius (rtd), at which the tidal force is ex-
actly balanced by the self–gravity of the planet, is defined
as [31]
rtd ≈
(
6M?
pi
)1/3
(8)
where M? is the mass of the central host star and,  is the
average density of the planet. If the distance is smaller
than rtd, the tidal force will dominate and the planet will
be completely broken up. eq. (8) can be rewritten as
rtd ≈ 1.5× 106
(
M?
1.4M
)1/3
×
×
(

4× 1014g/cm3
)−1/3
. (cm) (9)
One can also determine the period associated with or-
bits at the tidal disruption radius. From the Kepler’s
law, the radius and period of the orbit are related by [18]
r3
P 2orb
≈ GM?
4pi2.
(10)
If we take  = 30 g.cm−3 and M? = 1.4M, the tidal
disruption and the orbital period will be: ∼ 5.6×1010 cm
and ∼ 6100 s, respectively. On the other hand, for
strange planets, with typical densities ∼ 4×1014 g.cm−3,
we will have ∼ 1.5 × 106 cm and ultra-short period
Porb ∼ 0.845 ms. These results show us a possible way to
identify SQM planets: if the tidal disruption and orbital
period are significantly less than ∼ 5.6 × 1010 cm and
∼ 6100 s, it must be a strange planet [18]. With these
results, we can apply them to our model.
The orbital properties for the maximum mass crys-
talline strange planets found in our study are shown in
Table II, where we have obtained the tidal disruption
rtd and Porb from eqs. (9) and (10), respectively (using
M? = 1.4M). In that table, M , is the total mass of
the planet, R, is the radius, , is the average density,
rtd, is the tidal disruption and, Porb is the orbital period.
We note that the tidal disruption and the rotation peri-
ods of these planets are, as expected, much smaller than
ordinary planets (5.6 × 1010 cm; 6100 s). Also, we see
that their densities are much higher when compared to
ordinary planets, ∼ 1− 30 g.cm−3.
TABLE II: Properties of the strange crystal planets for each
strangelet studied. Each strangelet is labeled by “Stra”. MJ ,
is Jupiter’s mass (MJ ∼ 2× 10−3M)
Stra M(MJ) R(km)  (g/cm
3) rtd (cm) Porb (ms)
1 28 122 1.48× 1010 4.50× 107 139
2 23 117 1.38× 1010 4.61× 107 144
3 7 48.0 6.06× 1010 2.81× 107 69
4 0.755 11.6 4.63× 1011 6.64× 106 7.9
5 0.038 1.95 4.85× 1012 6.54× 106 7.7
Another aspect that warrants investigation is gravi-
tational wave emission. According to General Relativ-
ity, orbital motion of a binary system can lead to Grav-
itational Waves emission and spiral–in of the system.
Geng, Huang and Lu [19], showed that due to extreme
compactness, strange planets can spiral very close to
their host compact stars, without being tidally disrupted.
These systems could potentially serve as a new source
for Gravitational Waves (GW). GW emission from these
events happening in our local Universe may potentially
be strong enough to be detected by upcoming detectors
such as Advanced LIGO [32, 33] and the Einstein Tele-
scope [34, 35].
This analysis can thus be used as possible evidence
to the existence of SQM. In contrast to normal matter
planets moving around a compact star, their GW signals
are negligibly small since the planet can not get very close
to the central star due to the tidal disruption effect.
According to [19], the strain amplitude of GW from a
strange–matter system, at the last stage of the inspiraling
and at distance d from us, is
h = 1.4× 10−24
(
M?
1.4M
)2/3(

4× 1014 g/cm3
)4/3
×
×
(
R
104 cm
)3(
d
10 kpc
)−1
(11)
where d is the distance of the binary to us. If rtd is
too large, the GW emission will be very weak. For ex-
ample, at d = 10 kpc, for a typical planet with M =
5×10−4MJup,  ∼ 10 g.cm−3 and, R ∼ 3.6×108 cm; dis-
rupted at 5.1× 1010 cm, the maximum GW amplitude is
only h ≈ 4.9×10−29, screen for high density∼ 30 g.cm−3,
the GW amplitude is h ≈ 7.05×10−26, which is too weak
to be detected. For strange planets, however, the strain
amplitudes of GWs are between ∼ 10−23 − 10−22, at a
distance of d ∼ 10 kpc [19].
5TABLE III: Comparisons: strange crystal planets vs ordinary planets and strange planets.
Object Planets  rtd Porb h
(g/cm3) (cm) (s)
Ordinary Planets
Low density 10 5.1× 1010 ∼ 5263 4.9× 10−29
High density 30 5.6× 1010 ∼ 6100 7.1× 10−26
Strange Crystal
Planets ∼ 1010 − 1012 ∼ 6× 106 − 5× 107 ∼ 0.007− 0.139 ∼ 10−23 − 10−21
Strange Planets ∼ 4.0× 1014 ∼ 1.5× 106 ∼ 8.45× 10−4 ∼ 10−23 − 10−21
Now employing eq. (11) to strange crystal planets. We
obtain the results shown in Table IV. From this table
it is clear that a binary system with crystalline strange
planets can emit GW with amplitudes of the order of
∼ 10−22 − 10−21, whereby they could potentially be de-
tected by Advance LIGO and the Eisntein Telescope.
TABLE IV: Amplitude for the crystalline strange planets at
the distance d = 10 kpc. The host star has M? = 1.4M.
Stra M(MJ) R(km)  (g/cm
3) h
1 28 122 1.48× 1010 3.10× 10−21
2 23 117 1.38× 1010 2.50× 10−21
3 7 48.0 6.06× 1010 1.24× 10−21
4 0.755 11.6 4.63× 1011 2.64× 10−22
5 0.038 1.95 4.85× 1012 2.87× 10−23
Finally, we can resume the properties of strange crys-
tal planets and compare them with the ordinary planets
and strange planets. From the Table III, we see that our
model differs from other cases in which: they have higher
rtd and Porb compared to strange planets, and lower rtd
and Porb compared to ordinary planets, besides, strange
crystal planets and strange planets have the strain am-
plitude in the same order, whereas, ordinary planets have
a much lower strain amplitudes than the other SQM ob-
jects.
V. THE STRANGE SOLAR SYSTEM
HYPOTHESIS
If the hypothesis of the strange quarks matter is cor-
rect [1–3], then compact stars could in fact be strange
quark stars [9–12, 29, 36]. Such stars could range from
light, dwarf-like objects with masses ∼ 0.017M all the
way to high, ultra-dense neutron star-like stars, with
masses ∼ 1.4 − 2.0 [2, 8, 10–12]. Furthermore, given
the self-bound nature of strange matter, such objects
could be stable even if not self-gravitative, allowing for
the possibility of very small strange matter objects (pos-
sibily until the baryon number declines below ∼ 100) [10].
Such objects have been hypothesized to constitute the so-
called MACHOS (Massive Astrophysical Compact Halo
Objects [12]), in which case, if abundant enough, this
class of strange–matter stars would constitute possible
candidates for gravitational microlensing searches [37–
39].
Bearing this in mind, we follow the proposal of
“Strange Solar System” [11, 22, 40, 42–44, 46], analogous
to traditional solar systems. Such strange solar system
is composed by a host strange star, with M ∼ 1M, in
the center and orbited by strange crystal planets. We il-
lustrate such system by choosing strange crystal planets
with masses analogous to the planets of our own solar
system.
We show their properties in the Table V, where we
have named each object according to their traditional
counter-part and, they are orbiting around the star with
mass 1M. We calculated the relevant tidal disruption
properties for each planet.
TABLE V: Properties of some strange crystal planets (from
the Figure 2) with masses similar to the normal planets (M? =
1M).
Planet M R  rtd Porb
name (10−3MJ) (km) (107 g.cm−3) (108 cm) (s)
Stra–Venus 1.0 39.4 1.55 3.96 4.30
Stra–Earth 1.5 42.7 1.83 3.75 3.96
Stra–Mars 0.15 24.1 1.02 4.56 5.31
From that table, we can surmise the following: first,
their radii are very small compared to its counter–part,
second, its densities are larger than ordinary planets (∼
1 − 10 g.cm−3). third, the tidal disruption radius rtd
is significantly smaller than that of ordinary planets (∼
5.6×1010 cm). Finally, the orbital periods are very small
6compared to the ordinary planets (if they are orbiting in
the limiting tidal disruption radius).
In Fig. 3 we represent, schematically, the difference
between the orbital properties of the three models dis-
cussed: strange planet (SP), Strange crystal Planets
(SCP) and ordinary planets (OP). The hashed area indi-
cate orbits that can only be explained by SP. The gray
area represents orbits that can be explained by SP and
SCP. As for the region beyond the ordinary planet orbit,
one cannot distinguish between models.
FIG. 3: Diagram representing the difference between strange
planets (SP), strange crystal planets (SCP) and, ordinary
planets (OP). The mass of the host star is ∼ 1M and MJ is
the Jupiter’s mass. The dashed area indicate orbits only for
SP, gray area for SP and SCP and the region beyond for OP.
[The distances are not in scale].
VI. DISCUSSION & CONCLUSIONS
In this work we have proposed a new model for strange
planets – strange crystal planets: objects made up a sin-
gle strangelet arranged in the periodic [23, 26]. This
model differs from previously proposed strange star mod-
els [9–12, 29, 36] - as in such models SQM is found
in bulk and possibily surrounded by ordinary hadronic
matter. We must note that [13] has also proposed a
strangelet dwarf model, however, in their model they
have considered a low-surface-tension scenario, leading
to a not self bound strange matter – which is different
than our proposal. Within the scenario we propose, self-
bound strangelets can organize themselves in a crystal
lattice, permeated by an electron gas (needed for charge
neutrality); such matter could then form self-gravitating
objects supported against gravitational pull by the elec-
tronic pressure, much like as the white dwarfs do.
We have determined the masses and radii of such ob-
jects and found that their masses are comparable to ordi-
nary planets (∼ 10−5−30 MJ) but with very small radii.
Furthermore, we have calculated possible observable sig-
natures of such model using the concept of tidal disrup-
tion radius and amplitude of gravitational waves that
could be emitted by such systems. As expected we have
found that, due to their compactness, the tidal disruption
radii of strange crystalline planets is significantly smaller
than that of ordinary planets. We have found how-
ever that when compared to previously proposed strange
planet models - our scenario leads to higher tidal disrup-
tion radii. That means that strange crystalline planets
exhibit an intermediate behavior, with possible orbital
properties not as extreme as that of strange planets, but
not as mild as that of ordinary planets. That is not sur-
prising, given the ”hybrid” nature of our proposal, which
mixes properties of both traditional planets (solid, crys-
talline structure) with that of strange planets (strange
quark matter). As for the possibility of GW emission,
we have found that our model does not differ signifi-
cantly from the previously propose strange planets - with
the amplitude of GW from both model being somewhat
similar. However both models predict a GW amplitude
significantly higher than that of ordinary planets which
could potentially be detected by the future Einstein Tele-
scope or the Advance LIGO [19] - which could provide, if
detected, evidence for SQM in the form of strange solar
system.
Our assumption of the existence of strange solar sys-
tems are based on three possible scenarios: first, after the
birth of strange quark stars (hot and highly turbulent en-
vironment), they may eject low–mass quark nuggets. It
has been suggested that ejection of planetary clumps may
happen simultaneously due to strong turbulence of the
strange star surface [40–42]. Thus, the strange planetary
system can be formed directly. Second, the contamina-
tion processes during the supernova explosion that give
birth to a strange star, if the planets of the progenitor
star can survive the violent process, then they may be
contaminated by the abundant strange nuggets ejected
from the new strange star and be converted to strange
planets [19, 22]. If these planets are remnants of the pro-
genitor star, then there is a possibility that they can be
strange planets [11, 43, 44]. Finally, stellar and plane-
tary strange–matter objects could be remnant of a quark
phase in the primordial universe, that may have survived
until now now [45]; such objects could be very numerous
and they can be captured by strange stars (or neutron
stars) to form planetary systems [46].
We intend to pursue further the idea of strange crystal
planets by adding further sophistication to the model -
like a better description of curvature and surface tension
effects, exploring their transport and thermal properties,
and studying their seismic properties. Nonetheless we
believe that the idea at forth in this work gives rise to
interesting possibility in the already rich study of strange
planets and their possible observable signatures.
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